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Face Recognition using Image Super-Resolution

*Park, Junyoung  *Cho, Nam Ik
*Department of ECE, INMC, Seoul National University

Qof
52 CCTV 59 715, RUHE 29, A= ) Solx] Q2 AAIS 54 7101 APdsh 740 F2] A185]T Q. 71
elo] 7, A%, Allo] 2419 5 12 o2 SIAl 5o A el g el

! 2 QAo] e o) 87do] &7
o] 2ot A A2 Aol o2} Z 9lct. ofist

o] 71R]= FFe FotEal ojulA] Zshets F3l = UM dee “daé 3x} A

rr
o
~ O
=
=
_Orl_‘
5
jRaX
2
i)
0.

edAE oA st S

Hh g2

7lste] olujx] Zaer Dl RCANS o] afol AAALUS dlolEllo cﬂsﬂ S53 ArcFaceS 9] 92 45 Wi2

Rlegsloich. BeE ojuxl: A2 Q1A A45-S FAAI7I0], RCANS A1&3t ojo]x
§ £2 4952 Ber

pr
k=1

1. A= 2. ArcFace® RCAN

gz A2 AR A g oM e dE Yde 28t i 2.1 ArcFace

W2 ool AREE|TL Qltt UvtAlog A & HEY
SOt Wl 4 I dizol  Eest
(Normalization)?} G20 &9 EXAIA (&
st FEf= 2 (Alignment)3t F d= <
SR ey 7]Hte] g2 olA] nulo Mg g o]u|x|2EE A2
13 (Face representation)Ql E4] W] (feature vector)S F&5}
ol EA WE7t SALE (similarity)E H]wsto] 7§Q1S AlEsiTt
ﬂ‘l‘{ AR Qi AEH I2 271 TS, A olulAlY
= B3g Uel= 4 WIHE £55P7] o o3| dizo 2

Bob} 8IS ALGE Wt

!
= A Aol gAPE ook
Mol G4 Ao IS SEoIuAT ARE v]d A+ wofol a3 1. =y ol
A= o]u]x] Z3H4}s} (Image Super-Resolution)of] Tt A7} &t
i1, 2]. o]u]A] &5/deh= Aal e ofu]x| 228 1siE ojulX] ArcFacet 5491 w7 DHof] ARSE AmEWA BA SEa0t
S Y5k ZAIR, olg &0l Lol ojujx] U HEUst FE £ = Ol%}xl A 27t O9 13 22 g ol 24 AMEsto]
= 753kl st wote Lo}, e uhl2 Aoehd S4 HER e s
2 =Ml olujx] xsigst] T AsidE ofulA|ofAe] 0]%0}01 AHES H]5H, ArcFace @32 Zhwof AHAOR Ol
2 YA H5 7Y gaks dotE At gtk o] F 9ol I QA B = & o5 59l A= o Ue9 54 HWH Alo|] 2= ol
2 =9 il &4 (Angular Margin Loss)g 7[¥teg sh= 2 dE 54 WY Ajo]9] A 5| YFow S,

ArcFace 2% [3]S g&sl9lon] ojujx] Zsfdet dalelgoz g
3 Y7hH (Bilinear Interpolation), ¥3&F 3JA HIZFH (Bicubic 2.2 RCAN
Interpolation) 72]1 H2id 7|gte] oJujx] xsjAtst m&ol RCAN

(412 ol-&3tof HlwEAS sttt

85

RCAN-E Residual in residual (RIR) +25

&3l A2 HENZ



20224 r=rgS-ninjolEete] FAskete]

d o'l HHUZ (Channel Attention Mechanism)
2 ojnlx] zsiet 2Lolct

:
i
i

3.1 Eol5Al

CASIA-WebFace TJo]EAl [ o]gsto] dZF QA ndl
ArcFace®} olo]x]  ZxajAatst EE“ RCANE  si&sioict
CASIA-WebFace HJo]EAlS Aloj|A] -}v\-ﬁ% 10,57289] 494,414719]
Az X2 =] ot} ds B oAl F oJulA] & 9l
58U ARE sk 42 AS (Verlflcatlon)% &3l g2 A
Lo 45 B7HE X186, HIAE Hlo|gAl2 LFW (6], CFP-FF,
CFP-FP [7], AgeDB (8] HlolEiAl-Z ARSI, AAAEH s vl
= ol MS-Celeb-1M Hlo[E}Al [9]2 7AIgE MSIMV2 Hlo[EAlZ AF
gotoiet

32 A9 9y

o|ulx] ZajAkalrt &2 olAlo] b]&|: oIS otolwy] QJato] A
% B7S olgate] 4u] TheA |l CASIA-WebFace Elo]E]
Alof oish saet A Q1A melnt o5 1:}}\] Cloyet upH 0 2 Auf o

2J5t CASIA-WebFace Hlo|E{Alo] tfs]] sksl d2 Q1A nal

2 4% Wh 95 lmsiolch A AHgd ojojx] Ay
FEe 5 PIN2, 4 B, 3R e Bk 7210 RCAN

Improved Residual Block®} Squeeze-and-Excitation Block
[10]& ResNeth0 [11]0] Z715t ArcFace BHS AR5 00, B=d]
0le 2= 0.55 £9I0). 48] A7 UF RCAN 3k Al A s
28] Q27U RCANS] 7H5R|2 A7J8Kt 5 atag Alagsioint.

2 92 23 Wt An%)
CFP_FF

CFP_FP | AgeDB

- 93.45 92.47 82.49 76.98

BILINEAR 98.33 96.91 87.91 85.13

BICUBIC 98.23 96.84 87.83 85.85

RCAN 98.88 97.89 90.77 88.57

B 12 AR
ArcFace®} 0|5 Trysh ¥

ki

CASIA-WebFace HJoJejflog &k
Moz YAALTRE HolEloR of

o o>
ok ok

_,_,

o)

86

A3 45 Wl AUS BolE). 4] GAALHT 2
o 22 45 W Aol FE ol olge 9 At v
@ofo] 2 Aol 2 E9ton], o}2 Fo) DHYE ololx|Z AHGe: 2
o] 2 o] aYFolett g HAY 4 Yoick

A B gaxt 24 8Ol 4% 0.1%p ofsite] RjolS
10} 2 Aol QXJet RCANS] %39 R.E 92 25 B2} cleleidlo]
sl 450l B F7elict. oleldt %S AgeDB Hloleistat
20| ofelg B} colEIUAE 45 AxP} Holgon, ol 33
AP olee42 1459 Gel Zu ofola] ZejlS AHget

& 70| mEYS Hog 4 A,

ﬂE.
=

2 2. 4] Y2ALY PSNR 2t
gaH LY PSNR
BILINEAR 26.609028
BICUBIC 27.267658
RCAN 30.15815

A, HR O[ol] B. A5 17k

N2 o2 YaANE Pl w92 25 W} g0l et
OIS BAIY 2 AUY Yol e P

[
%5 H”E olnme Uepdich AR =S BH oF 3%
A% BB SUe AR, oﬂ]xia o uu
ojojA] A mowr 7401: = M% 0]



20224 r=rgS-ninjolEete] FAskete]

Da)

2 OuRE & Bt Lz Aol &olstA ofnjx|E =it

U
J

4
i)
rhu

EELI o=
opEgith MY oJulRl: d U F5E STMIPIN. oS sk
olul] Zakgat 5ol £ el 2 ALgsHA anEele

st

2 =20l ofolA] SpgErt 2F A 5ol oAl e 2

a4 2

o] =522 90224 % BK21 FOUR 87|14 0]2joIx] 2-2e12cto]
ofsjo] AIAE|QS. o] =L AB(FE|EH BB Ko
i AEk) AP wop 2308l 119 (2021R1A2C2007220). 2
T 20229 AB(E |2 HEAR)] fRlo 2 HUEAEHTL
210] AP Yo} 434 ALY (No. 2021-0-01062).

e e

o2t

rk

A

[1] DONG, Chao, et al. Image super-resolution using deep
convolutional networks. IEEE transactions on pattern analysis
and machine intelligence, 38.2: 295-307. 2015.

[2] Kim, Jiwon, Jung Kwon Lee, and Kyoung Mu Lee. Accurate
image super-resolution using very deep convolutional
networks. Proceedings of the IEEE conference on computer
vision and pattern recognition. 2016.

[3] Deng, Jiankang, et al. Arcface: Additive angular margin loss
for deep face recognition. Proceedings of the IEEE/CVF
conference on computer vision and pattern recognition. 2019.
[4] Zhang, Yulun, et al. Image super-resolution using very
deep residual channel attention networks. Proceedings of the
European conference on computer vision. 2018.

[5] Yi, Dong, et al. Learning face representation from scratch.
arXiv preprint arXiv:1411.7923, 2014.

[6] Huang, Gary B., et al. Labeled faces in the wild: A database
forstudying face recognition in unconstrained environments.
Workshop on faces in Real-Life Images: detection, alignment,
and recognition. 2008.

[7] Sengupta, Soumyadip, et al. Frontal to profile face
verification in the wild. IEEE winter conference on applications
of computer vision. 2016.

[8] Moschoglou, Stylianos, et al. Agedb: the first manually
collected, in-the-wild age database. proceedings of the IEEE
conference on computer vision and pattern recognition
workshops. 2017.

[9] Guo, Yandong, et al. Ms-celeb-lm: A dataset and
benchmark for large-scale face recognition. European
conference on computer vision. 2016.

[10] Hu, Jie, Li Shen, and Gang Sun. Squeeze-and-excitation

87

networks. Proceedings of the IEEE conference on computer
vision and pattern recognition. 2018.
[11] He, Kaiming, et al. Deep residual learning for image
recognition. Proceedings of the IEEE conference on computer
vision and pattern recognition. 2016.





